No association with common Caucasian genotypes in exons 8, 13 and 14 of the human cytoplasmic dynein heavy chain gene (DNCHC1) and familial motor neuron disorders.
We have shown in a mouse model of motor neuron disease, the legs-at-odd-angles (Loa) mutant, and that mutations in the cytoplasmic dynein heavy chain gene (Dnchc1) cause motor neuron degeneration. Mice exhibiting the Loa phenotype suffer progressive loss of locomotor function and homozygous animals have neuronal inclusion bodies that are positive for SOD1, CDK5, neurofilament and ubiquitin proteins. As this phenotype models some aspects of human motor neuron degeneration disorders, we think there is a reasonable likelihood that dynein may be a causative gene or susceptibility factor in human motor neuron disease. Therefore we have screened exons of this gene in a set of human patients with familial forms of disparate motor neuron degeneration diseases, affecting both upper and lower motor neurons: amyotrophic lateral sclerosis (ALS), spinal muscular atrophy (SMA), and hereditary spastic paraplegia. As part of this study, we have determined that DNCHC1 is a large gene of 78 exons spanning 86 kb genomic length. We have focused on the exons known to be mutated in Loa, and in a very similar mouse mutation, cramping 1 (Cra1); both mutations result in loss of anterior horn cells. The exons studied are highly conserved in a wide range of eukaryotes. We screened our patient samples by sequencing and although we detect single nucleotide polymorphisms, our results show these occur at the same frequency in our patient group as in control samples of unaffected individuals. Therefore we do not find any association between familial motor neuron disease and the genotypes presented here in the exons screened.